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(54) C#S*Z>£;ft;] ^'J^->> 3 >'77'>Ut^ 



(57) [mm 

ISig^ixsm— ro77^^^7!l h U 7r-f^ 
7^^7*7 y i/T 1 y <7— KtsaB«rAttt 



—I _ . 1 1 ^ ^ 



-<50 



1 

y ^— v'av • 7 7->y ^ffi^^— ^^^ria^ 

;* — * • i/*^A<©ffiMee8Bfc:fae3^5* mtZ7 
[IS*^ 2 ] mils 77^ yKO =i — *si&AQO StrlE =» ^ 

^— * • ^T-^wstgisat-sae^^s^^t-^ffi 

3 ] ffra-^ry y -cd n f-astftfeiBaatT) = 
icjfrfauyy <r— va v • v-y ^^^ffi^^r^is-^ 

[It3*tii4] sinewy ^r- h3ft-c^5ir*:/y y — 

[ a^jg s ] *ti?ti& 77^ A^fatg-r ssstg&a 
7*{A'(n*—J*<oy y — Mis <t urffrEv^f 8 - ac?^— 

— A^r«1co^ T^JX y — *-g-A/-C*o " -5 £> h *$> 2> 7 r << As* 
\,-f\) tf — ^£ u^y >r— is 3 V ■ 77'>iif^i:^ 

(fB*ig6i y =i>-f-^^ . 77->'jf-fSt;^ 

f£7z-<yK0^2<D=i tr— £^3SU ft'(£lc-3c£h,T 

iitri^tcfifrfay =j>^^^ • 77 *>y f-^ffi^-css 

— it, — ocomff£n y^- ^ • ->*7^Aco— 
»©77^/KOS 1 CDn tT— &U=giJ<?30E3 XtT:» — * • 

&IC— §:£^TtA&ituf£— 8£co 7 7 ^(Dmif£*£ 1 (On 



(2) #03^7 -2 1 9 8 3 0 

2 

A-<0fut£^ 20= tT— ASja^iitf J: 3 y - >1r-Y 

= *^-e077'f^S2©3 t*-<b— 

5 ©Pi 4r IMJIt 5 d t £ &m t T 5 
[133*^7 J 3aiE-#<©:7 7-f a^b5£3fj l co^ tr— 
£rBuf£-3£<0 77-f As<Dm&m 2<n=i¥-t — 5fc$ 5 

A^sg— ^7 7-f As<Dmm2<D^ tr— coitftur^s 

-i$077^^Il^= I f-^L, ^2COBJlia=i 

— ^77^^12^31^- ^^U, HiTfS-P^^ 
7-<^9iil2gl03t , -<7)iti?£77^^ / >^< £t> 

20 77 <{ A-<Dlffi£m2<D-=i tr — ^t«)l2^H^efi&^>" fl&SE 

tt^5rii^<0^f5m2c0 3 >tr ^ — ^ • v^^AtCiS 

^2<7?=i t:*— ^rs^— ^co^t-^A-^s^^I t:*— t — 
40 ^^itS^^^^tc^tfd^^^tK^f 5s3*if8fcfa 

4] gite-^co77^A'io^fa^2co=i tr 
—tm&.—u<o7 7'(*'<Ofto*£.&i< 7 >= tr— »w*tur^ 

A-Oa£5? 2 50 = f - ^s^-8^<0 77-< ^<r>s&& l ^> = f 
5] U7*y <7->-3 V - 77">^^0 : 

50 L-C^5^fe^->^rA!:fcPt, mE^ >- tr^ — ^ - 



3 

7 ^ A-coiS^R c ixfc SP^^ff U X^ ^£ 0r ^ 7 7 << 

l»#JSi 6] mJf£#&^>^ Aeolian vtf^- 

[st#*gl 7] girony^W • ^fi^ai 

Afcjb^T. HijlS^l (On Vfc^ — * • v^T" -McfEtg 
^^SBf^-cO^ y^co— a©77>T^Il con fcT— £• 

zWf&fir^&f 7*<Dfft&— fa<n77 4 jW&i <d=* x 
/woffifaSff i 3 t*— J&co 77^ A-comifSM 2 
[sS^Jgi 8] firs— $&<^7r-r^0>fi&ffi£i co 3 tr 

T*f A-OffifEgSi con tf— $r^!2— Mc0 7r^^^^f£ 

9] i$/su:7*y v~-->3;'&«£o^i^*-- 
.r, — o<omif£=i>fcr^— ^ . ^fAi-C'77*^- 
vav- ^a^A^mfrU wier^y^r— '>3^rt 

s&nco y * h «r*»u-c^s-ia©7r y 
^r- ^le^ u^y -7"— > 3 ^««ic»l-cb 

Smriafttacoy * «-77^^*tut, ^7*^ 

^m^r^v-~'>3^mm^m^xmtd.-m<D7r-(y> 

2 con ^tf^. — * . ^j^A^L-C^S^&S^t- 
AfC^^T, fltjf£jgl COnVfcf 3. — * • ^f^t-77 
-r;W3U^y 3 y^^ giffE 7 r W Z^CO n -> 

3 V£flijf£^2 COn >-fc^ — ^ ■ y7f^^'- / 7' l j <7" — 



(3) - 2 1 9 8 3 0 

4 

hi-^fcjocos^fcctc-c. Mi£nu^-> 3 vo^xco 

^-efc^^ir&su snian u-i? >> 3 v<o^r<OHute 

0>£"CO3t:7 7-f A-^U^y -7— hL, BHf£nu^-> 3 

[m%.l%2 1 ] % 1 con • ^^t^&XIW, 

203yf--^ • v;^A£:£f U-T:^■5#ifcg^>^7 : • 
Ak::^^^,^-c. mtSM 1 <On yf^- ^ * v^^Aco— t£ 

C0 77-r^<75llC03^-|r^U ffIf£M 2 CO n ^ f 
^ — ^ • V-Xr-AcDtfjffi— ^c077'-r'A'CO^2con tf— 
£flfc&U f?Il£-g£c07x ^A^^tS^ 1 COn ^-fC*f 

Ml con f — cojuif2;7 7"f' a- 3rT oa»oBE3&3fc 
20 ao<or ^-t^ft^r^r^-s^i— v h^^— S¥co7 7-'< 
A*coSUglO = tf-Jc^U-C^$&L, ffiSE— »07r^ 
co ml IS ^ 2 co n tf — ^mllE-^co 7t-< ACOmTi&35 1 
con tr-i— a$-ti:Sfcat>liIWrKJR2tf?3 vtr*-* • 

comismi <7^n fc^— C0Mf£77^^^T*^^^L.^Og5 

& 5 -< < mm £ *ifc«B £• stiis y n ^-y- ^ 7 tiaw 5 
:/d^->£\ sS-Wco^r^/uco^mi^ t*— ^striE 
sa^Sty 3yf^7N84U HiffE— «¥co 
7 7 ^cOh5E5b 1 co n hf — JC*t nfc 
30 *s mrfE-aSO 77-f A^coltifE^ 2 0> = tf - fc*t fc 3 
ix5 J: 3 ^h?jS y n 7 v>-Cs£-S£to 77^ 

CO^ 2 CO n e"-£s£-8£<0 7 7 A-COs£IS 1 CO n 

->^7-Aco^iiJK7 7'f'^ * V^t-a^J&U, 
7-TA-- ~yy^7- J^co 7 y <4 /Is^CDT ^ ir^^r^B ^T"-^< 

££U Si coM<O^7^/^^r^2co^ac077^^i:— g[ 

40 ^6^1577^/^ - •>^7 s 'A»-*H"SlW£S5tg?a7* 
v JTy MC^i 0 5%& 1 C0|fiC0 7 7^'^^^7' 

4-U ^o»^2co|fico^7^^^^^i"Sm)IS> r 7^ 

^2C0#fico-7^>^^C0^^^^^^^^- SilSMltO 
mcO 7 7 * Ss&Xfffi&& 2 COMCO 7 7 -< A-^r^^ UX ^ - 
Z^hs^'K^y J ♦ v'^7^AcOH^ISI£^ i B : ^7'a ^ 
7^co$iJ^i^T-CMi^^-> f '> f -^ h • -try h£f&2co 

50 [IS*i£2 3] |!IIE77^^ • V^AIciEtgi*^ 



(4) 

5 

-c ia e» sat » J ^ a & $ n a r t & » m <fc t s is # * 

2 2 {c!£^cd;^j£ 0 

m<bf-SIS^i§2 2 fcfctfojgffe, 
<!:^4#mi:i-Slg3RiS2 4 KMBO^ife. 
i£4W£i-S»#*2 4fc1B*02ri£. 10 

[§a#Jg2 8] StilE^Htt, 3E3E!Eft»^«*$nj&» 

ti: £*«r 2 2 (cffitt^* 20 

{000 1] 

V^7"y <7— >3 ^ • 7 7*>!lf (replication fac ili 
ties) tCS8i"<bo 
[0 0 0 2] 

-c^a. #i;t(5, ury^r— >ay* 77*>yr^li, 

7 s — ^^<— J* . -f u #2 ^ (database products ) „ * 
•y S * 7^ h y — • -7— tfjx . 7*0^ h 

(network directory service products) , TkXJ"? 'A*— 
Z?$^T • h (groupware products) 

[0 0 0 3] 

-> 3 ^. 77 *>y 7-4<n&< fsr^x-nib 

d^^y^-S (replicate) "C# -5 TWCO^TflJPK;* 40 

fly* re, oig^ury ;m. — 

S&^imit (Wilhf, 77^^) ^r- h-c#s« 

#<OififrT<Ol'7'y -7"— -SlC-OCO^T-f 
7">y ^ti^i-^r *3S^coftHWB6*I 50 



#H¥7 - 2 1 9 8 3 0 

6 

y — ^ry -r- ht5ii^t^4U'7 , y>7— >a >- 

• 77^'J TJ^Wfct ZZtX'hZ. «§^<Q»JCD@ 
[0 0 0 4] 4=«W«5E^se&SjH % 4i§flU'^y -ir— -> 

a v ^ U7* ^- v 3 y^iSi^t ^st 5 i^ry <7- 

— ->a V • 77->yf^^t5r<tt*«)5 9 
[0 0 0 5] 

vs>- 77*>y r--f&o ! -tn-5 r ixi5ffiigga 
A' r c^u^-c, 77>rw y — icjgfiR6ixfc® 

-7-— ->3 >- - 77 ->y £rE^"C— 0<£>3 ^fcT^— ^ 

y— ^s»77^^t7'7y — ^u^y ^ 

— V • 77'>yf-r*ffl^"C|t-77^^^y 

7*^->3y - -7r v-y 7 s --r*fflv>-cf-7 r y y— 
[0006] ^^io^&^^v^-c, u^y^- 

■C^^ir-^y— H, '>^< H£»77-i'^ 

-^^fi^^^^a^7^<b, x-j-zzmnv-yy y— * 
-y-v-a - 77->yfYi^ir^5«w 

y nyf^7 * 77V"Jf^Mf^= ! > t ^- 
O^^yf--^ - ->7fA0 7 7 1 <£> 3 

f-^rW^L^ icff!:-S^'Cy^77'i'/^^ 1 ^ 
<d=i tf— i^m^iAtf J: 5 I- y 3 ^i?"^ ^ • '>y 



7 

Z:fti^X7 7 4 1 COn 2 COn 

<r>y r j^<r>% i con f — fcG%\\<o^ yf ^— * • 

— &£tiX1sl&— ero77^^Sl tr— 
fc£ixfcfcfc^5«K£-W<0:77^A'*>fff2<B=i tr— 

— S£cO 77-< A-CO^ 1 CO n tr— U<n y 7 4 fr<T>m.% 
[0 0 0 7] *5g^(C*5V>-C. — g£ CO 7 7^^-60 1£ 1 CO 

=i tr— *-»ro77-f/K0lS2O3 tr— <t — &£-£5J£ 

»077^^2©a fcf— CO*tfSLT^6 7 7'f'A'<t 

^t^-Mc^^x, 3& i con y^- ^ • v^xAcoteig 

ix5 — S£co 7 7-0^0^2 con tr— £r#;ISU — &co7 
t4 ' AsO% l co n tf— <o-7 ? 4 1 1>— otr*t 
UrSEIE*fTV\ ^&co3g£{cJ; 9— »W77^^ 

2C0ntr .a£H£M5S6U -^co^z^/^co^ i con 

t?—<z>7 7'<Ji'<n'J>te< bi> — ^Jc^b-Cia^sse* 
S'Jco^&coig^tcJ; 1 !? — m<D77^/^^2<n=3 

o&i§x&5£ plctSf&LXki^o 
to 0 o 8] *3S^lc*>v^\ S'JcD^^t,. df^co^pg 

tv^^T. SiJcosff&ft. j&»Qeo£H££i*l*5fc*<?3£* 
2 con yt'a-^ ■ i^^A[cJ;5^;fcx-&5<t: 5 KfS 
fiJcLXfcJ;^. «5Wt;:*s^x, -e©77^^i2 
con tr— i?-S¥c07r -fWi (On tr-[:^ur/;c 
ixfc3EM£*a^&tp<); 8^77^^001^203 £■ 

-«T-tt©77'l'^SJ 1 COn feT— &$-£5©pg£ 

5Sfc^tr«fc5lc«/£LXfc.tu\ ^^fc^J^x. — # 

^77^/^g2 COn tr— 3>5— $£c0 7 7'*'A'C0fi 1 

tr— icstLT^$tutitJ!)DW3C5e*ia^tri 5 k— » 

CO 7 7* -C^rolg 2 COn tT— £ — &(D-7 7 A*<OM 1 COn 

tr— t -a s -tt sae*?s(c^tr Jt 5 l -c t> «t 

^\ ±i£Lfc;*:5eW(D@&fjM:. y ->s v • 77 
•>y r-w Sa-rJx-e*LAS|£fe3£S*^tP=> I'tr* — * ■ 

^ — ^ • v^^AcofetggBU:, *— A^tlt^i, 



(5) ^M¥7 - 2 1 9 8 3 0 

8 

£7t£>t~ t"7*y -7"-->3 V • 77*>!i 7=--f £f8^T-c<Z> 
^-A^5>tX^^-^^fe1C0-SP^^U^O-OOn 

VfcT^-* - V*^A©ffiSKBlCS!S£ftrt:-#<©7 

■f zxmic. i -3 x *>ia«$n4. 

(0 0 0 9) ^Sg^Wo'^X, ^S'^fAOa vtr 

10 -r^»«ti--s<sfL^^7'-r^«:^y -fir— hi-5© 

co^yf^-^ • >*7^A£^LX^5#»§J>'^7 % A 
K$5^X\ ^ 1 COn >tT^L — ^ * *>*7-.M£ffi{g$*x5 

^f^co^7^<o— Mco^r^^^^i^ 3 tr— 

U ^2COn ^t - ^ — ^ . V7^AKlSat££ix50r^cO 

^ 7^co-^co7r-rA-co^2con tr — ^tt^u. ms- 

<D# 7^077'f'A'^^- &£-£5^ ?*&mv =i v 
-^-Y ^^^x-Hco^^a-co^ i tr— ^r— m<D 

20 7/'<A'©i2«)a t*— t— gc^-yrS^Fg^r^^ra^-S^ 

-r/uco^i con f-fc*tLTS^£m\ ^7^t-sa#. 

v^r— ^77^/^1 f — ^r— ^aco^7^A'CO 
^ 2 con tr- 1 -Sfc$-&5ftWf«r3E^tf i 5 U 
■CfcJ:^\ 3£t, *:«^co±IEg^»±. ^^y>r- 

^ff^-^Tt^OCOn >tT^ — ^ • ^fA^tLT^S^ 
^SJ^>^^ — OCOn >- tT^. — ^ • '>^7 L A 

30 lt77'D^-yay-7'DOA^l 1 ryy^ 

5 4X5 &^|co y ^. h ^r^^p U X 1/ > 5 -*ficO 77-f 

A'*- y ^y '7— hi-^<< ^u-r-ysyM 

ix5&^coy ^ h*, «-77^M:*t UT, u^y-7-— 

[0 0 10] **WOj:£l«tt, ^ico^^f^-^ 
40 • A^O^^ 2<On >-b:*^ — ^ * ->^f" A^r^f 

^S^tfc^v'^At-^^-C ^ 1 COn V fzx — ^ - 
^fAX'77-l'^ 3 ^^'>3y^flgL, 77^^ 

3i/^">3ytI2<752yfi-^ • v'^.-^A^i^T'y 
-7-— h-t*57t3b<ag#lciJ:i;-C, n vco^rco 

77-<^ I -'7'i|'7- F$7l6^^s^H$tl5-^ 
t^v^^SL,, = i^Vs yo^r«)7 7i'^ JL ' 
7*1/ >7"- h$7X5^§>-C395t*ScF^S^^^ ^ 

^*> 3 ^cou7*y tst^Ko^- y^- * ■ ^f^r- 

J: 5!cn u^->a yoit0 7 7^^^ 
50 U-r-M, 3 u-^ ->a >'C0^:TC0 7 7-<A'^ 5 ^*7"y -7* 



9 

gfcjtt. iiwny^-^ - >-^7^^&0 c ^2 con y 

0-#077^A©g2 (On -#W77 
-rvwojgi 03 tr— tc*tL-C£H£ff^ -Srix'-efti*— 

£$C0:7 7 -</UCO^ 1 COn ¥—<D7r 4 As&T 

o3£& 5 ft. abco T ? ir *ft£r ^f-f Z> m— V s ~ V h * — -Si 

-YA-co^2con tr— &<D7T'<JW%~L 

^7^1, -^co^r^A-co^gi con ^-co7 
7-f^r^t^U^o^5'<< K^cFixft^iPS^y 

1 con tr— ^x- i? x v m>£> y n v-r-r 

— »©77^gi con fcf— (c*tLX/£$nft.3E3EA5 
-Sf(D7 7 ^/Wi2(D3 e-|:*tL-C^^^5i5(- 

-^77^^103 f— MetiS 

[OOll] Xfc, **9!<©BWH:, ^V^fAi: 

7 7-f> • •>^f^77'l'^T^-&^^ 
tIt^<«-77-f^' v'^r-A{C^Uria^^7'a 
^^MSlfcU gl^77l'^2^77 

w/wi— S:$-fr«ft*<oil*icjj;u-c.. M 1 co*aco 7 r 

^^^t577^^ * ^f^(C*H"5ffififi7' 

7" AfC*H"5ffi« i g e S^"n #=7 Aici 9 SI 2 <D&<D7t 
>f A"^<£>T^-fc.*£|B#U JfflW|i«)7 7'<^&0 ! S 
. 2^o#lc07r-^'>'^^{Sl :: ?^Ur^/^^»•ei^^ ^ i^cD>'r-r/^ * 

'>^7 i A(D|£l|fg7'D^7^JiWTr^lOt/ 
h • h 2 comco^r ^^-^ h £— 

[0012] *«W[£*>i^-c\ ^Sli, 77^f^i^ 
WK*$v>-C, ^ftfcS^7AW77'f^ft 



(6) 4#&9¥7 - 2 1 9 8 3 0 

10 

$-&?)iT.5<73^*^t-5ft:aC>(ca9JT-*tt:ttT5r t 
(0 0 13] 

[fMJ] *Sg^co£r£ L^&^jco^i co^fcjzri 

tf, !/7 , ^-V 3 y- 77->yf^^f7lf^l£ 

10 -cji, ssso^T^A^sttsssixa^y y — <*) (Cfg 

fiJc£iX5 0 7 7-f/^|-(O^I±, 77-1 , ^!J'7 
■7-A' • = fcT — i 9 fc, 77^^2^-W£5 3 ^^ 

5, ir:/:/ y — -ow = y^-^ • ->^t^aco^ 
/7 y -co n Stf-eco ^ r W A^gijto =« >- tr ^ — * 

20 3>-* ^Tv'yT-^iffl^^xufT^^So smsw^sjco 

SLSKiixK, -7 T ^ JV(D& 1 con f — -oconv 
tf^.-^ . V^AfC#:&$jxS 0 77-f^^2CO=3 
f— gijCOn • y*TM^W&£thZ 0 7 

7 4fc<n%\<r>^ ft, y n 7 • 77->yf^ 

(reconciler facility ) tffl^t77-(^2«03 
kf— ri<5 0 "j^yyijx— VaV (reconcilia 

tion) tt, ^Z-f'A'COM 2 COn t^— 7 7- /WO^ 1 CO 
atf— K>fe£*Xftfce>i$>a22H (changes ) <t 

«r*3*tci-5. -g^co^r-r^co^i COn f-fi, -o 

30 COn Vh^^ — ^ ♦ -^LT-^CO^ 
T -{ As<D& 2 <D =1 tT— f±, ^UCOn >-t^^x — ^ • *>^^A 

y 3 yf^7-77->yf^t J&^fc 
— §Cc?;ftT^fb^— S£C0 7X-Y A-COg*2COn tf— ^5— ft 

co^r^A-co^ 1 con ^— KfcS^fc&fci^saSH*:^ 

/V CO ^2 COn i^— < h— Sc^-&5'<< 

(0 0 14] *«W<0JS*5«£l-J:*Ltt, -Kco^z 
^A,<D& 1 con fcf— H, ^ 1 COn Vfc*^. — ^ ■ ->^f^ A 
OSE«3fiBJc£«$n5. -S^£077-<^COB20= tf 
40 — 11, m2<n^>¥~ — 9 • V^^ACOfStg^BI-IS^. 
£ri£ 0 ^^f±. — S^co^ 7-^a-co^ 1 con f— CO 7 r 

J: 9 77-f ^S52W»^I$ilS, it/JOCO 
SUH. — t^CO^T^A-^^ 1 COn t'-C0;7 7-f 

gij6og^co3g£^ j; 9 -©<o 77-f a- com 2 co =2 tr — 
4 ^<r>% i con tr— tt, ^ l con vt^— ^ • ->^r-A 

COStg^BlClEfe^nao -^77^B203f 
50 -li, I2 03yf^-^ • v;*.-7^A(Of£te:gigf-i£tg: 
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ri, i^SteZhzyr I mizv 

10 0 15] *«WroKfc5«j«fcJ:*Uf. *-A£^r 
4 A,<T)%*— A^SgJl&ijgteSfc (logical organization) ^ 

£tci:*U5, gf4-^7^<o— J try h©77^1ffl <^> 

So — fe y hc0 7r-f> r K^^2(^3 tf— n, ^2©3^ 

tr*— * . -^-f-A^ig^ns, —try h©77^^ 

•5 y~ 7 y =i >"?-*f =7 (class-specific reconcile 

r) £ffl^T— -fe y hco^2cOn fcT— t— S$tl5 0 7 

T-r/wi, ^7^{«^na, ttfit^i?*^ h (pe 

rsistent objects) <t LTfStt^iX'? 2> 0 Hr^Vx-fY 

^f^— ^ • ^f^-ot^lT$ii5, —try ho 
V . 7u^7^TS?ffl U7* y -jr— > a y^tsi^tt 

■fey M:«t-<<Wffl^7'y ^r->3« (privat 
e replication mechanism ) 2rffit/ N "C U -7*— h £ ti 

[0016] *«W«o?j3fca«jSfcJ:ixri, -^77 

tLt-Wfl)77'<A'(7)S203tf-H 

^2co=t>f J L-^ ■ ->^T-A(-^^$ri6o £Hl±, 

-»(077'r^l (733 tf— (C*tUX^C$^So 21 — 
v^^M*. -Jff(0 77/ ^1 1 ^ ^ ^(-^ L t ft 
&£ii,$<, 3-^-*^ v Ml, -^77^/^ 1 CO 
=1 f-|:io(t5 77^^7j7t^ L7ipo^$£7t<£><73 
T^-fe^m^W-r-S. y^v-^? (reconciler) W\ 
— S¥<75^ 7 '^'yK0^2(On tT — £ — S£<£> 7 7 << A*tf>S5 1 
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«2 fcf— 5c5-&5fc*tc^2«>= ^f^ — * • 
T^ixX-^l&^ixSo 7*a^V (proxy ) tt, -^7 7 
>^/K75M 1 0 = t-^x-yx V h U >ir-< 7^ 

$*tfc*tl5 (limited authority ) £ U = ^t^C 
x5 0 y = ^ir>C7fis ~^77^^^1© 

77-<Mc*u?j:^5 i p id y n >-if^ 7 2r^T-» 
10 <DZ?7 4 A'<D'm2<D^ fcT— £ — ^77^W«^ 1 IC n 

14* #^517 7 '(A' • v^^A (heterogeneous file s 
ystems) V*t^ A il.<5 0 -^tUC^i* 

Jl577^^7^^^^it5fc*C, ffitg^S 
ZfujfyJ* (storage manager ) 2*^:7 7 A* • *>^T- 
' AtC*tL-CWS$H-5o 77-f^^l^S'^^77 

77-<^l^ty h^t577^^ * v^^A 

A-<Z>^ 1 O-fey h—^^it. 7i^07 7^^<^^2(D-fe 
y h 5 7 7 •< A- • ->*7 : Afc*i-*-S3£fM ! S7' 

a y*^ K\^£<>XT#^7*i£7T'<A'<n1&7.<D J Zy 
5-z.<btlZ>o %\<07t-?V^9 V • -fey Mi, 77^ 
roll^y h^O ; 7 7-<> r K^^2co-fey h£{£J3r?-5 
^rV-? r tT,07 7YA' * y ^ f A^fEf .f ST* D ^ 7 
ftUfa<z>T"C3*2 0);i-7'v?3^ h • -fey h £ — g[$ii:£>;ft, 

[0017] 

30 [!*}£#]] ^SfcSS^E (di 

stributed environment ) "Cffi^ ^ <b^S t^T* ] J ^r— -> a 
y-77'>!/f^^t4. l/7 , ^->3y-77 

Y (persistentobjects) (D&fj^SyU- 
©53-Jt^7'll'7— >a>' (weakly consistent replic 
ation ) *X.m-*Z>« ^7 ,| J^->3>'77-> , J7 1 ^ 
»4, ^^-^^^^ h (single objects) ^r^^U-Jr— 
h : replicate ) U?5*\ ^7t(t0m^- 

Wzcf h *"Stf 5m§l&*ltSit (logical structures) £ 

li x ^7 'J- ? h<^m^T^ t^— (local copies) ^r^T' 
v?a:^ h^iSf^n t*— (remote copies ) <t — gtZlt 
!)3yy>Ji-'>3X (— SCv reconciliation) 

tt, h^^Sf-fey hJc^ttS^-^rrv?^^ h 

&m?ftjr'X : J-$ hOiSfiS-fei/ htc^fjS (^Htc) fcf 

Qft (a pair-wise basis ) t^fi. U 3 ^^" 
y 3 y|i, ^K77^ A • A (heterogeneous 

file systems) Kioft o "C*^ U 3 &<, 
50 [0 0 18] gl-1 ;£3g^#£ L^^^i^r^ffr 
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5, n— #/U - x!)7'^y h 9 — ^ (LAN) , 
^y^-^ (WAN) , *fcttflfc<0f8££tt#f*(DJ: 

-;^7->ayi4, 16, 18^20, 7*!;^ 

2 22W2 4, Z:LX-#:&m&m:2 

fro 7— — i/a l/l 4 , 16, 1 8RU- 2 0 ^>^c 

ix-etltt:, ^^^U 30, 32. 3 4M3 6 

tfo ^t!J 3 0, 32. 3 4&O s 3 6 O^ix^ii. # 

fS^f-^u— tj^7 - 8^ f-^r^l^-r 

5 So 

[0 0 19] «SW©#* L^SSiMtt:* =.-ir\RO E i' 

fit, 4>fc< <t t^— OCOx — ^ • •? J—fr b~ (data fiel 
d) *ft»tSSiafi«l*ffi'C&5. fflfla<C»tt (similar 
properties) 2fct**iffifr£9fc ■ -fe^yf Yi?' 

^ : common semantics) 5 ^T^*^ 1 hcOtftt. 

t/v'ii? h ■ (object classes) (C^J&^iX 

ai otco^-ci&ESftps. *«w^#*Lv*3*ifrW 
fit, iff 9 J=.9 h«g*H-attft£fe. 3£#tt. 

«tH, it*-?*?*.? bmfa&amz&^x 

.fit, t^x^ s^ur y ^— yicBg££ ; 
Trftzvh^ 7 r 4 j\r*?-7 r << ^ * 7*^ ^yy — x 

(file directories) (DXo^£, S&m&jm'&n Is 7 V * 

5*-r • ->*^A 3 8 tt, 2Me0|i©#* L^SeifiWC 

KIBrt^ftS (E2#JKi) Q 9 fit, 

-r^ >^ ■ ->^fA 3 8077-i'^' ->^t-A 

^late^nTt^yv?^^ h • *-^2 1 *»e>fl3#$iifc 

SSSfty y — ^tSis (logical tree-like structure ) 
■C*>5. »»S*-A£ISI19H -WilOO^ 
f't^^-T'^a:^ h (named objects ) O^T-fgil^^-t* 

3 y - 77'>'Jf^ii v ^yt?*^ h^^ftS-v^^A 
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>r->s V (iS^ : duplication ) *t L- T 5 fc* 

> 3 >- (Sfl^. vA'f?^^-" l^yy^—Vay :niu 
ltimaster replication ) l£*tLT 5, U 3 V 

yy > s yn, 2-7*?=. # htf&wztifz*yj^ 

* ht^Icri^7'^^ hi: y 3 yf^^tS (— 
BS=i f — zj^s^rL^^o^-y-^^,^ htf^/fr^ as*- 
5, GrTrW-t Mi, ^tl77^^- V^^A^Ul 

&o^S^itt5o Mv->yi-y 3 yit 

[-©^fiatf-i^fti^fAl 0^^7t 

20 yi/tS («^5) w<t7h*^^g9fci-5^-Cf±^< , 
^-^-^^i ^ n e-o 'J 3 y y i| x— y 3 y (— 5fe) 

[0 0 2 0] UtTfc J: 9 B¥iSS^I5^^^ Uv^SgJfiffl 

•t-yh (object set) " ft, y ^— V 3 U 

(collection) "Cfe5. iff 9 ?*. 9 b * ir !/ h tt, 

30 5 5, ^a^h-tyHi, U7*y ->a X$rg 

"^7*^ - -fey h (replica set ) " ft, 
*:1x*:tL&7r7isx.? b • -fey h^^^f^ 1 ^— *:0fW"^ 
■Siy^T^AcOn ->3 >"C«"5 , "\s7VP (replic 
a ) " tt, U^yTJ *-fey h<?3*J«ffl«- (member) X&> 
5 0 ^7tfeoT^^5 ! fejS6<li£igv'^7^A (underlying p 
hysical storage system) (#J;ttf, *-7**Jx.# b ^rlE 

ib U7*!J >Jr— y 3 y • 77 ->y Ts&Wsm (PSRt) 
40 (insulate) fc*»C*»Ott«tt«:*i»i-5fc«>»C. ** 

h iEfgOT F^yaV (abstraction : ttfe) 
(ReplStore) R e p 1 S t o r 

e • TV* S7^Vayit U-yy >7— Va ^ - 77"> 

y fc^^^^r^^ • -y^^Afc^Tto-c^n^n^ix 

ReplStore fi, \*7 V T~ 

>^ 7x-^^bf 0 ^IC, Re p 1 S t o 
■ 50 r e^y^7— AtlitSt/^^ MEtg (obje 
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ct stores ) ' tl<o<DX~7 f;! J ^ # h ti.it t*\s 

■XVlr-h$iXiZ> 0 J ^$7 SSfttCBSji 
U7tf&t£<D— ^ mitt £81 (a named group ) X' <4 

(signatures) ^4#^i"So ^f^7s- -Xtt, 

7hf±{l!lC0||jf£ (other implementations ) fr£«fc o"C0*elo 

y 7a-^roBSIls*t U t a - 

LfcSSlM-CH:. ^V*^ h • -fey h-c^-^A^ h 
^t^tT'^x^ hsetttt, h • -fey h 

ASt'T'y -y— HSftSfcablCRe plStore^^* 
— *£"£gUfctfilfiftfc/j;V\ Re p 1 S t o r 

[0 0 2 1] 3-R e p 1 S t o r e l±, mffi^V =*■ 

v^y- h (replicated object ) ID (ROB ID) t' 
h2>* ROBIDH, mmV^yV -Jr— h$*vt^S 

(encapsulate : ££S) "t" -6 T 7^ h 7 ? *> a Vffe 
ReplStoreH ROB I D s SriE^HfcL 
(serializing ) A^O^ig^lHtT ^ (deserializing ) 
fcab©A— ^Sr^gi-fc. t^x^ hWROB I D 

^^^^ Mi, rob i DK^£ixfcW**ffl^-csa 

jff-*— A (component name) t^ROB I DA^?5 

ffiSitS ^ReplStorett, I'T'y^-f^ 
K3Etg3E3e3£»» (replicated storage change log ) 
4 0«:«tttt5 <gl3#J8) . 3CHIE»»4 0tt, iff 
i?*.? h • -fey ^t/^xi? M-#LTfc;*5*ut3eH 
*4*Si"S^«C03ffi3!ifiB 4 2 £<SFtr. 4 2 

14, ^7^-;UK (type field) 4 4, 

4 6, 3C3EA5«&LfcB*|Sl (^gfBfM) ^W17^ 
— A-K (time field) 4 8, jR^SCSElC^fSH-ft hftit 
R I B^f5W7'!J'r- -> 3 y|Si/D^ (ri 
B) 7^-^K5 0?r^itp 8 ~roi£^£ixfc1SifiW-e 
14, ^7-f-^K4 4rtt?ft£*ii?5io^^ 
^HiSfiE^E-TSo ~iX<b<Z>^'4, ?B£ (deletion) , 
(creation) , 3£?E (modification) , £££ (rena 
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ming) , IktF&th (moving) X'&>Z> 0 7ff£(4„ ^7*iP=. 

£H14, b 
<Dft& (contents) iSfoS^fe-C25e*ix5 ^ ^354: 
TSo tt*t4, Try-y^t Ais^35$ 

T-^^tfcS!^— ^SM^U^^Tl/y h ( nev pare 
nt) <OT-C»»$nSi:#»c*^S. 
[0 0 2 2] 77 — V/U49f4, X£igg 4 2<OLI ^ 

»'4 0rt"C*iSr$ix5. ^-7^4 9 11, ^H^g4 2 
<^y^h-C"^-77 (marker) iUt^t5 e An^X, 

ft, fsf-l* * (B#giJ^;jjt : time stamp) <£>fi$£r 

©955o 77-yyu-4 9rt, «;U4. fea^o^-eiB 

&*7**?x.# I- * -fey hco&ib^*.*-:^^ M4, R 

i b 5 1 x*^$ ^zrztiz m4&m) o R I B 5 1 

14, HO£OI7^-/U K^^tS : til^-^ * — 
20 /UK (originator field) 5 3, 858^7^-^^* 
(change identifier field ) 5 5. S^n/^-^ 

• 7 A* K (propagator field) 5 7» v^fc— 9 

• 3ti, h^<z>ft&<E>8EH* s 35 

ft, sttfigfttc. ty^-^ • 7A—A> K5 3rtX'^SiJ 

30 ^ Kc*trt?«"ite>*l.fcR IB51I1 tD^-^&y 

[0 0 2 3] 1/7*11 ^r— •/sVIl ^ffif¥W (load bal 
ancing) SC^^Tffltt (availability) *«ft*&i"5Ct^ 

$ri7t^7'^-^ ^-oj£i_tco=i t^-Sr^H-fcr <h(c 
- t ^rffS-T 5 ^ t \c J: o-C^Tffite$r^±-r 

^-^u— 7^w- ■ 3 8 Ofip^X 

5 ? 51/7' , J'7->a>-77'> , JrY54 (gj 5 ^RB) 
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f4, **w«)^^-i/sy • 77->'jf^\ mm 

3 I", >a V • 77 *>y 7V 4 214, 

^SW^tt/SMSST"^-?^* : ^E?ffij$S« 56, !J3 

•>a V * 77 *>y 7^-< 5 4(4, -£-n<bzS $ :§>M£— ^Lt 

^X*-7*Jx.# S • -fey h^a fcT— gc rco 
y nwy^c— v'3V(4, ^fiSS'^fi 1 OK*?2fc5 
^-7*'^=^ h<7}— Itt^ (consistent view ) 

[0 0 2 4] WJ»«d£Me5 6»Ci9&ff$ftfc (exer 
ted ) #J$IOO— OiO l^yUtt, ^U^-^ayW 

— h-f-<< W^6*JJte55*AS3.— iFi f^tc 

fVf4, tT'yx^ h • -fey hat^^^y >co 
354fe*#SU^*Ttitf^c>to\ $5#I4, S-f^y-ir— 
Va v • f--<yvwc*t Lxftmztitt:^ : ^ixJ: 9 fc, 

^7*U^^ (replica connection) &&$JKftfe£iZ 

-oou^y # hit?*?*.* Y ■ -fey f^msih-s. *f 
Rawtc, e*waiU4, &5-so*it6 7 me& 
m) (*ft<oflg^:tu-c»«**t3s) &s-£ 

— >a^tt, mmztL±t$fflfflf%X'&£.i-^<^$>&ffi 

14, ury ^— v^t^t/tiiLp 5t>^icBa-r-5o ^ 

7V >T—U a ^(4, SIEWte'*— (appropriate lyp 
rivileged party) |C £ o T^tti $ tl 0 So #35 WO 
»*LV^Jfi^(4, ZO^OU/^-^a^ 
: ^§flury -Jr— ->a V^tf^ U7*y<r— '>3 
V„ 4i§fJU7*y <r-->a Vf4. *7*J*9 YV> u <&ffl" 

*4, ^$^5^^^ h • h<^3^f nf 
^f4, <&<d=* tf-itam (&«to -f 

£LT, ^HH^ry* - -fey h*rJ&«U -tb-C-fey h 
<D*>>s< (members ) 14, = ¥—<Dfa\X'—M&.$:%£&T~t' 
^<#i&stj?f8 (state information ) ?:So 0 .t7'v ? x 
y- K±iOr^ir^^jP5i4, fifc^SixSo iff*sx.# Y • 
-fey K«i>§fi3 f— -e$§£-^££Ht4, f&O^ffl^ f — 

[0 0 2 5] ^UT-U ^r-v-a VJ4, yfX^s- 2 Y • 
-fey h^i^ fcT— 4-^J5Sci-S4&S*S9fe-^5o 
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T£/££ri5 Co '^y -Jr-rv K * -fey Y<D±X<D* 

o^r-ii^'^o w^^yy<7— vs v»4, gjiTic»at 

(CfcftSUT'y -5r—>3 VfttS-caSI^-^S. 0 6 14, 

y *>a ^*aa-cs®/£©ffi* l, o zm&m 

m&^-fmX'&ho if? s J=.9 Y • U7il^->gy * 
31— -^a^h (ORAs) 62&tf64f4, ^^y^ — 
10 3 VCDjttfXOgS&^g (automatic support ) £ri£££ 
T^<< 3r7^-? Y - -fey h^fS^tLS /— K^fca^ 
tcoi- >? ^ ^ h <t LTf^ffl-T 5 ^7" y ^r- ^ • 

6 Y (replicator objects) ~C&>5«, 5^Sfc^ ->^T" A<0 
5-mfe£F4, -e^afr(OORAS:^ri-5o ORAs62S 

*-^5i§fS¥-^#t^aiLir'— ^< (remote procedure cal 
1 (RPC) servers) t Ltf^ffl U 5 5 Alt4^© 
JfctSk»l*a«t-7-Sfl!l03l5«:«5iBSfS*iaffi*» (reliable 
communication mechanisms ) "Cf^^6*JiC& U? 3 <5 0 (@ 
20 S"J^ORA6 4 (6 2) f4, S^^*^ KKfcfLT 
m&iZtls &JC0ORA6 4J4, ^BBl-'T'y Va 

^rORA6 ReplStore DLL66^ 

ReplStore Manager DLL65<Z)n 
— 7^^ ^h]5 0 ReplStore Manage 
r65J4, RepiStore66 ^<DT 2 "fe^COaS^ 

tfUtgi^Re P lStore66^n — K^< R 
eplStore Manager65 ^^^0 O R 
30 A s 6 2 2*0=6 4 14, -tK^fcSSf^T'^* ^ MEfS 

RAs 6 2^0=6 4J4, 4i&fi t'T* y # (public replica 
s ) £*gftrr5ffi<0ORAs ta£H*St»^<K*lc 

[0 0 2 6] !i3yt^7 6 8t)^^7*!l^->3y 
fcS-caW^So -rn^4, S^T*-^*^ h- * "fey h 

A 6 2 Ji*tT*5* ^ (counterpart) <h L 

40 Tf^ffl^-5 e y 2>"^^7 6 8f4, ^0fORA6 2(Ci 

7 * Y&V =3 7 6 aKX-DX&XJtttZ 

£>„ ^ic, ^t^77 0^7tJ4^^ 

-?±—AsY (Bfl*>, ^ 7 : class-independent ) 

y 3 vir^ ^ 7 2^(^u : tH^n3 So ^7^S!/ ^ ^ 

f*-<7 7 014, l/^'J -{r->3 ^t^ 7^M*^t 

7 7 014, — y" vTstoX-fVx.? Ylz*tl,X<DX-'&f3£ 
50 Ho 0 ^7^ J M l j2yf'<7 7 2}i l r^?)^^7^ 
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(OtaftK&tobir bZ-WtZitZ* 7 

5, #1x14, b • ir y M4, riiS^^ 

7*&£y 3yf>f7^LH 0 ^TroU7*y # ■ -fe 

tc 7*, ^1)^3^ h y# (teso i- 

[0 0 2 7] @ 7 (4, :&3g^GO#-£ LV^^!{:^'(7^ 10 
f+-ht-&5 a ft^Jl::, igl^^-y^^^ K --fey b\z. 

(07co^^^7*7 4) o fft, mm*-?*? 

b • -fey MSigH^T'v^y- h * -fey hi— ScS-fr 
£il3<h# 1:114, »RA6 2 (0 6» (4. SfiS 
^IS£fffcil (remote procedure call mechanism 

) ^lt»RA6 4 <t&ftW£o ^MORA 6 
214, SEHffift»4 0^<0r^-fe^*»»7-^<SllBO 
RA6 4i^t5 a 2fc[w, *-y;M9 20 
14; aE3EEft»-C^$Jia (^7cO*7"y7*7 6) o 
#lC, S3fORA6 2 14, *7*V=.# h ■ -fe y KF^tOft 

fcfts^ • ^^y/tJSfSORAe 4— is 

i% &RSORA6 414, ~<Z>*-< A . ^I/T^ 

14, ftio!) =1 v*>y ^— isft'&X'f^ J* - 

[0 0 2 8] -tit, 3E1MBa>-£« (y*h) 14, 
&&<d y 3 vv- y 31— > 3 V(D&-c*S5£ Lfc3«ic*H- 

.ft»A»fc**e>jT.3o ig(&ORA6 4l4, itfiSORAAS^ 
0fORA-C«^UfcSH«:S3rORA6 2^<* • '<y 
^ Lftl^ (Bp*,, MORAiSR 1 B s U * 
• 7 4— A> K5 3 CifcGME-f-^SE 1 * 
g 4 2©^n?ft©R I B s 5 1 £r^-{(£ig^ (screen) 
1-, a>O^ORA;&>&ei££ftfc3EHK^a£1S J S 40 
§ (Bn*K igflwORAdSR I B s <D7*n'>7*— y* ■ 7-r 
— A-K5 7 «r^2i-5) aSj£&nfc^w££&5W"'<< 
R I B s 2r&£i-£ 0 ^i LTftfcixfc £H 
Jg§14, ^fcastt&WU:Satg$iiS®3rORA6 2 — 
. £ita o ^ORA6 2li. £s£*ggcOR 

OB I D s ic£ oT^g'J £^7^7*^^ h_tX*^-^ 

= ^*>y zc— *> 3 v (^y 7*8 2) ^^ffr^ < < y =» 

b ■ -fey h-CSHUfc^JrT*^^^ 50 
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m*?^-? b • -fey h<z>s*(t-rs^7*^*^ K Sfc 

7^#^y - >1r^ 7 7 0 **J4*7.*&&y ^ 

7 7 2as£Ji^t>iT,5j&»i: 5 A>14, V— ^ (Bfl*>, ^T^i^ 

-^h<^^ps=e-) fd##-rs 0 y-7*1$£y =^>'1r 
<1'770^4, b h^iiSS^ t*-is-e<^j: 3 

[0029] a^f^ y 2 y 3 ^14. 
ctiio *<©£5fc3EJE»4, ffi*, 

XWiffiit7* : J-2 hOROB IDs ^.totl^^ 

— Va V • =1 V7 y ^ b (^—■l*f&&%'1£ • name resol 
ution conflicts ) tO^^S^fe 

14, Ud^U^i^. fcfllj (rules ) ^— A 

SPfl^-M (namespace conflicts ) ^A?^:-t--<<^^^ 

<7?^— A^r^-r^<< — o<DmX'*7^^? bi£&&i/Zk 
hiSJ3'J^>«S^«i^A:14efci&$tt5i*^. t/vx^ 

Sl^fL, *7tJ4f5l^^-A^^^<&iS$iX5i^lw 
»**t, ^ 7t $ fL7t ^ ^COV ^ftlf o T ^ . ft 

^14. mffimnz-yv*. ? bKM^xmyizftit*— ^ 

X'hZ>Zk&ft7£-tZ> 9 

[0 0 3 0] rt^!j3y>'Jx— >3V (EJ5co^.^y 
7*7 0^^53) 14, ®gf ^7*^31^ 

* M4, mtt-fV*.* b £|siGrt:S£*r*-^<3M$ 

tl35, ^^->3^ ^5514, 30U7*y* 

3&»?sgi]W*>0^e»$tl,So uyy 7— >-!4, ^-7* 
h - iry hOft^a fcT— (C*tb-Cfc$ft3fc2Eie 

i^7'> J =^ h • -fey hom2co=i f-i:/^n5i^ 
pr<h^ci^v^x "-^■Sff" T-^5o 7r-f : s=-? b • -fe 

S - -tr y .^^STt^^Sn^FiS^ 

(immediate reciprocal action ) ^^FfeL&^o 
zcT*^^*? b • -fey h^Jpl^ 3 ^ 
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ro<ou7*y#tt, jfr-yyHf 
[0031] ^onuT'y 7— *> 3 vtt. &&<nm&8:m 

4 >y >^x — (3gff : issues) X (£$g : poses ) 

L#^<b. ^ 7^£f£ y => 7tt, ^v'^f^A^ 

at) ^tJ<— x-f ^>o :«^^^^^tii 

<b *fa#+^<< , is^mfom*. * 

->X(proxies) " 5. Zfu$*s (proxy ) fi. 

H^^t^tS (extraordinary privileges) $rW"t"5 ^. i: 
^?fe&Sflf££3£fT-f — 7J — (worker proce 
sses) £fcf4iSIHi&S*ffcg-J-fi7 r y J f~ >a ^ • 7^ 
(delegation ticket) "CfeSo "7a#ist±^ W*\ 
LtV^^— (granting party) <£>5fflS (credent i 
als ) £v<y7*— (package ) L A^OifPS^-T'^^ ^ 

^feJi'K ^ora6 4 me) tt, ©SfU^^-r 

7 6 8 (CT'o^ m8<D*T-y78 4) 0 Ji 

i£U7tJ:p{r, - co^n^ v'tt. S^fli =>-f--r 7^iS 
Scfe*r*tr. li a 7 6 8 tt. 

8tt, SKffl^T'a^VfcJsjS. iSRSHMtt* £t£*J$5£ 
^7 h • -try h^i§f^=i tT— ftGOirXv'aL^ co^g^ 

^#r^ir^$rfir-5r-t-6 „ y = ^t^ 

768lt if?*? =.9 h • -try hcoiSR^T'v^:? K — 

jsiBfy 3^f-^7(or^-fe^9aeatt, tast^y ax 

y ic— 3 ^ & % f z & (Cifcg t <o fc'it (c pg£ 

-fc^T ■ T7ir7. (secure access ) ^rlf^^S 
10 0 3 2] _hfds&^<7)*:3i5#te, ^^y^r->3 
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ntboo^m^. u7*y-7— is3^<D^wimm&m.si^^ 

10 ^a&g^&liE^ix^m^tc^UT'y 7— v£ 

20 m&umzri? z>o 

[0 0 3 3] 
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